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Description

METHOD AND COMPOSITION FOR TREATMENT OR PREVENTION OF DENTAL PLAQUE, CALCULUS AND
GINGIVITIS

The present invention relates to a method and
composition which is effective for the treatment or
prevention of dental plaque, calculus and gingivitis
and other periodontal diseases of the oral cavity. The
method comprises the systemic or topical treatment
of the oral cavity with a treatment composition,
especially the topical application of the treatment
composition to the surfaces of the oral cavity, ie.,
the gums and teeth, to be treated.

Plague, calculus and gingivitis are dental condi-
tions which have long been the cause of great
concern to dentists and other oral physicians and
which can, if left untreated, lead to loss of supporting
bone and tissue and ultimately to loss of a patient’s
tooth or teeth. Plaque, the most common of the
three, is described as a gelatinous microbial forma-
tion or growth on a tooth or teeth. Calculus is most
often described as a concretion or hard inorganic
mass on a tooth or teeth. Gingivitis, generally
considered the most serious of the three, can be
simply described as an inflammation of the gums,
i.e., soft tissue supporting teeth.

Treatments for dental plague, calculus and gingi-
vitis by dentists and other oral physicians on an
in-office basis are known and are generally thought
to be effective. Such treatments have several
drawbacks because of their expense, inconvenience
and discomfort to the patient. Moreover, these
treatments are designed for the therapeutic treat-
ment of plague, calculus and gingivitis, as opposed
to prevention of these diseases. What is needed,
therefore, is a treatment which can be performed by
a patient which is inexpensive, convenient and
provides prophylactic as well as therapeutic bene-
fits.

The use of sterols for therapeutic or other
health-related reasons has been known for some
time. For instance, Jandacek, in U.S. Patent
No. 3,865,939, teaches the use of a minor amount of
sterols (2.0 to 6.0 weight percent) in cooking and
salad oil compositions to impart hypocholeste-
rolemic properties to the oils. In another application
of sterols, Marcadet in U.S. Patent No. 4,224,319
describes an antiseptic composition useful against
bromidrosis which preferably includes about 0.02 to
about 0.5 weight percent of sterols. The composition
of Marcadet is topically applied to affected areas of
the skin, especially the feet.

It has also been found that the unsaponifiable
fraction of corn oil extracted by Zea Mays L, used
under the tradename Insadol by Laroche Navarron
Laboratories of Puteaux, France, which comprises
sterols, when administered in either solution or
tablet form is useful in the treatment of mouth
dryness induced by psychotropic drugs. This effect
was described by Doctors J. Cl. Colombel and Cl.
Parente in "Trial of the Unsaponifiable Fraction of
Zea Mays L on 'Dryness of the Mouth’ induced by
Psychotropic Drugs”, Progres Odonto-Stomato-
logique, 12, 31-33, 1974.
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The use of the titrated unsaponifiable fraction of
maize germ oil in the treatment of periodontal
disease is studied by Scopp, Kumar, Kassouny and
Ozick in "Unsaponifiable Corn Oil Fraction in the
Treatment of Periodontal Disease/A Clinical and
Histologic Evaluation Using A Double Blind Tech-
nique®. Drs. Scopp et al. studied a fraction which
consisted of 18 to 250/ phytosterols and which was
administered by systemic ingestion in tablet form.
The study found that treatment with the titrated
unsaponifiable fraction results in a decrease in
gingival inflammation.

A later study by Ozick, "Clinical Evaluation of the
Effect of a Systemic Agent (W-1963) on Periodontal
Disease”, 0.S., O.M. & 0.0, Vol. 27, No. 3, March
1969, studied the effect of treatment with tablets
containing the titrated unsaponifiable fraction of
corn germ oil, containing 18 to 250 phytosterols, on
periodontal disease. The study concluded that the
systemic treatment of periodontal disease with the
titrated unsaponifiable fraction of corn germ oil will
lead to improvement in the disease.

Unfortunately, the systemic treatment of perio-
dontal and dental conditions such as plaque,
calculus and gingivitis with such low levels of
phytosterols left much to be desired in terms of their
effectiveness at the therapeutic site or at prophylac-
tically freating these diseases and did not recognize
the benefits of either systemic or topical treatment
with high levels of phytosterols.

The present invention relates to a treatment
composition and a method of use of the treatment
composition for the treatment or prevention of
dental plaque, calculus or gingivitis comprising
either systemically or topically treating the oral cavity
for a therapeutically or prophylactically effective time
with a therapeutically or prophylactically effective
amount of the treatment composition which com-
prises phytosterols. This invention further relates to
a method of making the treatment composition.

The composition which comprises the treatment
composition of the present invention comprises
phytosterols, as noted above. More preferably, the
composition consists essentially of phytosterols, by
which is meant at least about 80006 of phytosterols,
more preferably at least about 94% of phytosterols,
and most preferably at least about 9900 of phytoste-
rols. Advantageously, when topical treatment is
desired, a normally non-ingested carrier suitable for
delivery of the treaiment composition to the sur-
faces of the oral cavity is also present and
associated with the composition. The use of the
present invention is in the treatment or prevention of
dental plaque, calculus or gingivitis of humans and
animals, hence the treatment composition of this
invention is applied either systemically or topically to
the oral cavities of humans and animals.

Preferred features and embodiments of the
invention are described below.

The treatment composition of the present inven-
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tion generally comprises at least about 8004 of
phytosterols. Most preferably, the treatment compo-
sition comprises as high as about 94%0 and even
99% and higher of phytosterols. Phytosterols are
plant steroid alcohols, containing the common
steroid nucleus, generally a fused, reduced 17-car-
bon atom ring system, cyclopentanoperhydrophe-
nanthrene, plus an 8- to 10-carbon atom side chain
and a hydroxyl group. The phytosterols fraction of
this invention generally comprises a mixture of
sitosterol, divided into alpha-sitosterol (4-methyl-
stigmasta-7,24(28)-dien-3-ol), beta-sitosterol (stig-
mast-5-en-3-ol) and gamma-sitosterol ((24S)-stig-
mast-5-en-3beta-ol); campesterol ((24R)-ergost-
5-en-3beta-ol); and stigmasterol (stigmasta-
5,22-dien-3beta-ol). Other useful phytosterols in-
clude brassicampesterol and sterol esters.

Although the treatment composition may com-
prise only a single phytosterol, the treatment
composition will more typically comprise a plurality
of phytosterols, as noted above. Advantageously,
the treatment composition comprises at least about
400/ by weight of sitosterol (or any mixture of alpha-,
beta- or gamma-sitosterol), most preferably about
400/ to about 60% by weight of sitosterol; about
200/ to about 4500 by weight of campesterol, most
preferably about 2000 to about 33% by weight of
campesterol; and about 3% to about 26%0 by weight
of stigmasterol, most preferably about 15% to about
2500 by weight of stigmasterol.

a. Composition for Topical Treatment

As noted, the treatment composition of the
present invention can be associated with a normally
non-ingested carrier suitable for delivery of the
treatment composition to the surfaces of the oral
cavity for topical treatment. Besides being capable
of delivery of the treatment composition and, hence,
compatible with the freatment composition, the
carrier should most preferably also be pharmaceuti-
cally-acceptable since it is being applied to the oral
cavity of humans and animals. The term "normally
non-ingested” as used herein refers to a carrier
which is intended to be retained in the oral cavity for
a sufficient time for the treatment composition to be
therapeutically or prophylactically effective, rather
than just immediately ingested. In most cases, the
carrier is expelled from the oral cavity after such
time, but in some situations, the carrier can be
ingested after retention in the oral cavity and topical
application to the surfaces thereof for the required
time. The term "compatible” as used herein refers to
a carrier which, when commingled with the treat-
ment composition of this invention, is substantially
inert with respect.to the properties of the treatment
composition which provide the therapeutic or pro-
phylactic treatment of dental plaque, calculus or
gingivitis, i.e., the carrier does not interact with the
treatment composition to significantly reduce the
therapeutic or prophylactic properties of the treat-
ment composition. The term “pharmaceutically-ac-
ceptable” as used herein refers to a carrier which is
of suffiently high purity and low toxicity to render it
acceptable for application to the surfaces of the oral
cavities of humans or animals.
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Suitable carriers can include by way of example
the conventional components of any of the follow-
ing: toothpaste, toothpaste gels, tooth powders,
tooth polishes, creams or mousses, ointments;
mouthwashes, mouth sprays or aerosols, mouth
rinses, effervescent solutions, chewing gums, dental
floss and coatings therefor, lozenges and candies.
Such components generally include surfactants,
flavoring agents, sweeteners, abrasives, humec-
tants, sudsing agents, chelating agents, buffers,
fluoride-containing agents, antiseptics, germicides,
astringents, thickeners, coloring agents, emulsifiers,
water, alcohols, effervescing agents, gums, dental
floss and mixtures thereof.

The treatment composition of the present inven-
tion is generally associated with the carrier such that
the treatment composition comprises about 0.25%
to about 25.000 by weight of the total of the
treatment composition and carrier combination. The
treatment composition preferably comprises about
0.5% to about 6.0% by weight of the total and most
preferably comprises about 1.0%0 up to about 5.00/
by weight of the iotal. The carrier advantageously
makes up the balance.

Exemplary of carrier/treatment composition for-
mulations which can be used according to this
invention are the following:

1. dibasic calcium 50.00%0
phosphate, dihydrate

glycerin 20.00
mineral oil 3.75
sodium carboxymethyl 1.00
cellulose

sodium lauryl sulfate 1.00
treatment composition 1.00
flavorings 0.70
sweetener 0.10
sodium fluoride 0.10
water bal.

2. dibasic calcium 50.00%o
phosphate, dihydrate

sorbitol 10.00
glycerin 10.00
mineral oil 3.75
sodium lauryl sulfate 2.00
ethanol 2.00
sodium carboxymethyl 1.00
cellulose

treatment composition 1.00
sodium 0.30
monofluorophosphate

sweetener 0.10
eugenol 0.05
water bal.
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3. calcium carbonate 50.00%0
glycerin 20.00
mineral oil 3.756
sweetener 2.10
sodium carboxymethyl 1.00
cellulose

lauryl diethanolamide 1.00
treatment composition 1.00
flavoring 0.80
water bal.

4. dibasic calcium 50.00
phosphate, dihydrate

glycerin 20.00
mineral oil 3.75
sodium carboxy 2.00
celiulose

sodium lauryl sulfate 2.00
flavoring 1.00
treatment composition 1.00
bentonite 0.50
sweetener 0.10
water bal.

5. calcium carbonate 38.000%0
sorbitol 20.00
sodium chloride 9.00
mineral oil 3.75
propylene glycol 3.00
sodium lauryl suifate 1.00
flavoring 1.00
treatment composition 1.00
sweetener 0.03
ethyl 0.02
para-hydroxybenzoate

butyl 0.01
para-hydroxybenzoate

water bal.

6. silicic anhydride 30.00%
glycerin 30.00
sorbitol 20.00
mineral oil 3.75
sodium lauryl sulfate 2.00
sodium carboxymethyl 1.00
cellulose

treatment composition 1.00
flavoring 0.70
sweetener 0.10
water bal.

Each of the above-noted formulations would be
acceptable for use with the treatment composition
of the present invention, although the skiiled artisan
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will be readily familiar with other, equally suitable
formulations.

b. Composition for Systemic Treatment

The treatment composition of the present inven-
tion can also be administered systemically, in other
words, orally as in the form of capsules or tablets,
parenterally as in the form of sterile solutions or
suspensions, and in some cases intravenously in the
form of sterile solutions.

The treatment composition can be administered
orally, for example, with an inert diluent or with an
edible carrier. It may be enclosed in gelatin capsules
or compressed into tablets. For the purpose of oral
therapeutic or prophylactic administration, the treat-
ment composition may be incorporated with exci-
pients and used in the form of tablets, pills, troches,
elixirs, suspensions, syrups, wafers and the like.
These preparations should contain at least about
490 by weight of the treatment composition, but may
be varied depending upon the particular form and
may conveniently be between about 4% and about
7000 by weight of the unit. The amount of the
treatment composition present is such that a
therapeutically or prophylactically effective amount
is used. The tablets, pilis, capsules, troches and the
like may also contain the following adjuvanis: a
binder such as microcrystalline cellulose, gum
tragacanth or gelatin; an excipient such as starch or
lactose; a disintegrating agent such as alginic acid,
corn starch and the like; a lubricant such as
magnesium stearate; a glidant such as colioidal
silicon dioxide; and a sweetening agent such as
sucrose or saccharin may be added or a flavoring
agent such as peppermint, methyl salicylate or
orange flavoring. When the dosage unit form is a
capsule, it may contain, in addition to the above, a
liquid carrier such as a fatty oil. Other dosage unit
forms may contain other various materials which
modify the physical form of the dosage unit, for
example as coating. Thus, tablets or pilis may be
coated with sugar, shellac, or other enteric coating
agents. A syrup may contain, in addition to the
above, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavorings.
Materials used in preparing these various composi-
tions should be pharmaceutically acceptable and
non-toxic in the amounts used.

For the purpose of parenteral administration, the
treatment composition may be incorporated into a
solution or suspension. These preparations should
include at least about 0.100 by weight of the
treatment composition, but may also be varied to be
between 0.10% and about 5000 by weight. The
amount of the treatment composition should be that
necessary to provide a therapeutically or prophylac-
tically effective amount.

The solutions or suspensions may also include the
following adjuvants: a sterile diluent such as water
for injection, saline solution, fixed oils, polyethylene
glycol, glycerine, propylene glycol or other synthetic
solvents: antibacterial agents such as benzyl alcohol
or methyl paraben; antioxidants such as ascorbic
acid or sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid ("EDTA”); buffers
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such as acetates, citrates or phosphates; and
agents for the adjustment of tonicity such as sodium
chloride or dextrose. The parenteral preparation can
be enclosed in ampules, disposable syringes or
multiple dose vials made of glass or plastic.

Method of Use

The present invention also relates to the method
of use of the treatment composition described
above for the therapeutic or prophylactic treatment
of dental plaque, calculus or gingivitis, or other
periodontal diseases or conditions. Such method
comprises either systemically administering or topi-
cally applying to the surfaces of the oral cavity
{typically by brushing, rinsing or chewing) for a
therapeutically or prophylactically effective time
(although time is not relevant with respect to
systemic treatment) a therapeutically or prophylacti-
cally effective amount of the treatment composition
described above, usually, in the case of fopical
application, in association with a normally non-in-
gested carrier suitable for delivering the treatment
composition to the oral cavity.

The term “therapeutically or prophylactically ef-
fective amount” as used herein refers to that amount
which will significantly reduce the severity of the
disease or condition being treated, or substantially
reduce the potential for onset of such disease or
condition, but will avoid serious disadvantageous
side effects (at a reasonable benefit/risk ratio)
according to sound medical judgment. The actual
amount which comprises a therapeutically or pro-
phylactically effective amount will vary according to
whether therapeutic or prophylactic benefits are
being sought, the particular disease or condition
being treated, the severity of such disease or
condition (if preexisting), the age and health of the
patient, any additional therapy(ies) being under-
taken, the particular method of treatment and
carrier, and other factors which will be familiar to the
skilled artisan (i.e., the attending physician or
dentist). The amount for systemic treatment will
generally be those amounts discussed above while
for topical treatment, generally, the amount will be
that amount which is provided by a carrier/treatment
composition combination comprising about 0.250/
to about 25.00/0 by weight of treatment composition.

The term "therapeutically or prophylactically ef-
fective time” as used herein refers to the amount of
time necessary for the treatment composition of the
present invention to be in contact with the surfaces
of the oral cavity to provide the therapeutic or
prophylactic benefits sought. It will be recognized
that such time will vary according to those factors
indicated above as well as by the amount of the
treatment composition being applied o the surfaces
of the oral cavity.

For the most effective use of the treatment
composition ‘of the present invention about 30
seconds to about 1 minute of topical application fo
the surfaces of the oral cavity is sufficient, especially
when the carrier is a mouth rinse or mouthwash,
although longer times will generally not be disad-
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vantageous. Most often the usual time of application
of the particular carrier being used will suffice for
treatment of the oral cavity. For instance, if the
carrier is a toothpaste composition, the normal teeth
brushing time will generally provide therapeutically
or prophylactically effective time of use of the
composition of this invention.

Method of Making

The treatment composition of the present inven-
tion is typically prepared by isolating an unsaponifi-
able fraction which comprises at least about 80% of
phytosterols from a crude vegetable oil. Exemplary
of a procedure by which the treatment composition
can be prepared generally comprises the following
procedure:

a) a "deodorizer distillate” is isolated from
crude vegetable oil by treatment of the crude
vegetable oil with steam at elevated tempera-
tures (i.e., about 450°F. to about 500°F.) under
vacuum (i.e., about 0.05 to about Q.02 atmos-
pheres or about 3 to about 6 millimeters of
mercury) for about 0.25 to about 3.0 hours.
Isolation of the deodorizer distillate can be
performed with conventional equipment, such
as that available from the Votator Company of
Chicago, lllinois. Suitable vegetable oils useful
in preparing the unsaponifiable concentrates
include wheat germ, avocado, corn and soy-
bean oils, and mixtures thereof.

b) the deodorizer distillate of step (a) is
recovered and methylated to convert fatty acids
or fatty acid esters of glycerol, sterols, or other
higher alcohols, to methyl esters. Methylation
generally involves reaction with methanol in the
presence of a suitable catalyst, such as sodium
methylate. For instance, 100 grams of deo-
dorizer distillate are dissolved in 1000 milliliters
of methanol. 1 gram of sodium methylate is then
added and the mixture heated to reflux, and
allowed to reflux for 1 hour. The mixture is then
cooled to room temperature (about 25°C.)
and 2 liters of water added. The organic layer is
then allowed to separate and is recovered and
dried.

¢) the recovered organic layer from step (b)
is subjected to molecular distillation to (1) strip
out methyl esters of faity acids and other low
boiling point materials; {2) remove the tocophe-
rols; and (3) distill out the phytosterols, leaving
as residue the higher boiling point materials.
Molecular distillation can advantageously be
performed in high vacuum stills, such as
centrifugal molecular stills available from CVC
Products Corp. of Chicago, lllinois. Approxi-
mate boiling points for the various fractions are:

tocopherols 210°C.
methyl esters 215°C.
glycerol 220°C.
phytosterols 240°C.
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d) the crude phytosterols product recovered in
step (c) is then purified by crystallization from a
mixed solvent, such as a mixture of acetone and
methanol. For instance, 500 grams of crude phytos-
terols is dissolved in 600 milliliters of a mixture of
equal parts of acetone and methanol by heating to
boil under agitation. The mixture is then cooled
slowly to about 10°C. and the crystals which have
formed filtered off. The solvent is then removed from
the recovered material by heating to the distillation
temperature of the solvents. The molten phytoste-
rols can then be recovered by allowing them to
solidify.

e) the purified phytosterol product can also be
spray chilled {or prilled) to produce a powdered
product, the treatment composition useful in the
present invention. This can be accomplished by
spraying the molten phytosterol concentrate of step
(d) through a spray nozzle into chilled air in a spray
tower. The following example further illustrates
and explains the present invention by detailing the
treatment of periodontal diseases and conditions
using the claimed treatment composition.

Example |

A treatment composition was prepared according
to the following procedure:

a) a deodorizer distillate was isolated from
crude soybean oil by freatment of the oil at
about 450-470°F under about 4-5 mm of
mercury vacuum for about 20 to 45 minutes
using a distiller from Votator Company of
Chicago, lilinois;

b) the isolated deodorizer distillate was
recovered and methylated by dissolving 100
grams of the deodorizer distillate in 1000
milliliters of methanol and adding 1 gram of
sodium methylate. The mixture was then heated
1o reflux and allowed to reflux for about 1 hour,
after which it was cooled to room temperature
and 2 liters of distilled water added. The organic
layer was allowed to separate and is recovered;

¢) the recovered organic layer was then
subjected to molecular distillation in a centrifu-
gal molecular still from CVC Products Corp. of
Chicago, lllinois and the crude phytosterol
product recovered by its boiling point;

d) the recovered phytosterol product was
then purified by dissolving 500 grams of the
product in 600 milliliters of a 50/50 mixture of
acetone and methanol and heating to a boil
under agitation. The mixture was then cooled to
about 10°C overnight (i.e., about 16 hours) and
the crystals which have formed filtered off. The
solvent was then removed by heating to its
distillation temperature, and the phytosterols
recovered by allowing them to solidify; and

e) the purified phytostero! product was then
prilled by spraying the molten phytosterol
product through a spray nozzle into chilled air
to form an unsaponifiable fraction comprising
84.48%0 phytosterols of which 21.30k is cam-
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pesterol, 19.200 is stigmasterol, and 40.9% is
beta-sitosterol, the remainder of which com-
prises cycloartenol, citrostadienol and other,
unidentified, phytosterols, to thusly form the
treatment composition of this invention.
The treatment composition was then mixed with
mineral oil and incorporated into a toothpaste having
the following formulation (by parts by weight):

active ingredient 1.00
mineral olil 3.75
sorbitol . 52.90
water 21.31
hydrated silica 15.50
flavors and dyes 1.50
trisodium phosphate 1.10
titanium dioxide 1.00
monosodium 0.90
phosphate

sodium lauryl sulfate 0.50
thickeners 0.50
sweetener 0.30
sodium fluoride 0.24

to form a toothpaste having about 1.0% treatment
composition. A control toothpaste formulation was
prepared having no treatment composition and 4.75
parts by weight of mineral oil.  An 8 week double
blind study was then undertaken to compare the
thusly prepared toothpastes. The parameters stu-
died were plaque, gingivitis, calculus, bleeding and
staining and measurements taken by conventional
techniques familiar to the skilled artisan. No side
effects from the use of the studies toothpastes were
observed on any of the soft or hard tissue during any
of the examinations during the study. The results are
set out in Table 1.
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Table 1

Conditions or Percent Change from Baseline

Disease Being

Measured :

Active Control
Plaque
Buccal -20.1* -6.2
Lingual 9.3 -18.4*
Gingivitis
Buccal Smooth -55.2* -12.5
Buccal -37.5* -28.6*
Interproximal
Lingual -27.9* 19.1
Smooth
Lingual -26.6* -23.2*
Interproximal
TOTAL -32.0% -22.0*
Calculus™* +6.8 +14.0*
Bleeding -46.4* -36.8*
Staining -2.8 +28

*-denotes that result is statistically different from
the baseline

**_a positive result indicates that presence of
calculus, therefore, the lower the number, the
more effective the treatment

It is clear from the results in Table 1 that the use of
the treatment composition of the present invention
provides the therapeutic and prophylactic treatment
of plaque, gingivitis and calculus without significant
staining or bleeding problems. In fact, the fact that
the buccal and lingual interproximal results are
significantly different from the baseline indicates
that the treatment composition is able to reach and
treat area of the oral cavity where ordinary brushing
usually misses.

The above description is for the purpose of
teaching the person of ordinary skill in the art how to
practice the present invention, and it is not intended
to detail all of those obvious modifications and
variations of it which will become apparent to the
skilled worker upon reading the description.

Claims

1. A composition for the therapeutic or
prophylactic treatment of dental plaque, calcu-
lus or gingivitis, which composition comprises a
treatment composition comprising at least one
phytosterol. -

2. A composition for the therapeutic or
prophylactic treatiment of dental plaque, calcu-
lus or gingivitis, which composition comprises
an unsaponifiable fraction isolated from crude
vegetable oil, said unsaponifiable fraction com-
prising at least about 800/ of phytosterols.

3. A composition of claim 2 wherein said
unsaponifiable fraction is prepared by:

a) isolating a deodorizer distillate from
crude vegetable oil;

10

15

20

30

35

40

45

50

55

60

65

12

b) methylating said deodorizer distillate;

c) subjecting said methylated deo-
dorizer distillate to molecular distillation to
isolate the phytosterols; and ,

d) purifying the isolated phytosterols by
crystallizing from a mixed soivent to pro-
vide an unsaponifiable fraction comprising
at least about 80%0 phytosterols.

4. A composition of either of claims 2 and 3
wherein said crude vegetable oil is selected
from the group consisting of wheat germ oil,
avocado oil, soybean oil and corn oil.

5 . A composition of any one of claims 2 to 4
wherein said unsaponifiable fraction comprises
at least about 940/ of phytosterols.

6 . A composition for the therapeutic or
prophylactic treatment of dental plaque, calcu-
lus or gingivitis, which composition comprises
at least about 40%0 by weight sitosterol, about
20%b to about 450%0 by weight campesterol and
about 3% to about 2500 by weight stigmasterol.

7 . A composition of any preceding claim
wherein said composition comprises about
40% to about 60% by weight of sitosterol,
about 200/ to about 33%0 by weight of campes-
terol and about 15%0 to about 250 by weight of
stigmasterol.

8 . A composition of any preceding claim
wherein said composition is associated with a
normally non-ingested carrier suitable for de-
livery of the composition to the oral cavity.

9 . A composition of claim 8 wherein said
carrier is comprised of one or more compo-
nents selected from the group consisting of
surfactants, flavoring agents, sweeteners, ab-
rasives, humectants, sudsing agents, chelating
agents, fluoride-containing agents, antiseptics,
germicides, astringents, thickeners, coloring
agents, emulsifiers, water, alcohols, efferves-
cing agents, gums, dental floss and mixtures
thereof.

10. A method for the treatment or prevention
of dental plaque, calculus or gingivitis compris-
ing either systemically or topically treating the
oral cavity with a therapeutically or prophylacti-
cally effective amount of a treatment composi-
tion which comprises at least about 80% by
weight of phytosterols.

11. A method for the treatment or prevention
of dental plaque, calculus or gingivitis compris-
ing either systemically or topically treating the
oral cavity with a therapeutically or prophylacti-
cally effective amount of a treatiment composi-
tion which consists essentially of at least one
phytosterol.

12. A method of either of claims 10 and 11
wherein the oral cavity is treated by topically
applying to the surfaces of the oral cavity for a
therapeutically or prophylactically effective time
a therapeutically or prophylactically effective
amount of said treatment composition.

13. The method of claim 12 wherein said
treatment composition is associated with a
normally non-ingested carrier suitable delivery
of said treatment composition to the oral cavity.
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14. The method of claim 13 wherein said
carrier is comprised of one or more compo-
nents selected from the group consisting of
surfactants, flavoring agents, sweeteners, ab-
rasives, humectants, sudsing agents, chelating
agents, fluoride-containing agents, antiseptics,
germicides, astringents, thickeners, coloring
agents, emulsifiers, water, alcohols, efferves-
cing agents, gums, dental floss and mixtures
thereof.

15. A method of any one of claims 10 to 14
wherein said treatment composition is pre-
pared by isolation from a crude vegetable oil.

16. A method for the production of a phytoste-
rol fraction comprising at least about 800/
phytosterols, the method comprising:

a) isolating a deodorizer distillate from
crude vegetable oil;

b) methylating said deodorizer distillate;

c) subjecting said methylated deo-
dorizer distillate to molecular distillation to
separate out the phytosterols; and

d) purifying the isolated phytosterols by
crystallizing from a mixed solvent to pro-
duce a phytosterol fraction comprising at
least about 8000 phytosterols.

17. A method of claim 16 wherein said
deodorizer distillate is isolated by treatment of
the crude vegetable oil with steam at elevated
temperatures under vacuum, wherein said
elevated temperatures are about 450°F. to
about 500°F. and said vacuum is about 0.05 to
about 0.02 atmospheres.

18. A method of either of claims 16 and 17
wherein said deodorizer distillate is methylated
by reaction with methanol in the presence of a
catalyst which comprises sodium methylate.

19. A method for the production of a composi-
tion for the therapeutic or prophylactic treat-
ment of dental plaque, calculus or gingivitis,
which composition comprises an unsaponifi-
able fraction isolated from crude vegetable oil,
said unsaponifiable fraction comprising at least
about 80% of phytosterols, wherein said unsa-
ponifiable fraction is prepared by:

a) isolating a deodorizer distillate from
crude vegetable oil;

b) methylating said deodorizer distillate;

c) subjecting said methylated deo-
dorizer distillate to molecular distillation to
separate out the phytosterols; and

d) purifying the isolated phytosterols by
crystallizing from a mixed solvent to pro-
duce an unsaponifiable fraction compris-
ing at least about 8000 phytosterols.

20. A method of any one of claims 15 to 19
wherein said crude vegetable oil is selected
from the group consisting of wheat germ oil,
avocado oil, soybean oil and corn oil.

21. A method of any one of claims 16 to 20
which further comprises prilling the isolated
phytosterols of step (d).

22. A method of any one of claims 10 to 21
wherein said unsaponifiable fraction comprises
about 4000 to about 60% by weight of sitoste-
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rol, about 20% to about 330 by weight of
campesterol and about 150/ to about 25%0 by
weight of stigmasterol.

23. A method of any one of claims 16 to 22
wherein said unsaponifiable fraction comprises
at least about 94%o of phytosterols.

24. A method of any one of claims 16 to 23
wherein said deodorizer distillate is isolated by
treatment of the crude vegetable oil with steam
at elevated temperatures under vacuum.

25. A method of any one of claims 16 to 23
wherein said deodorizer distillate is methylated
by reaction with methanol in the presence of a
catalyst.

26. A method of any one of claims 16 to 25
wherein said molecular distillation is performed
in a high vacuum still.

27. A method of any one of claims 16 to 26
wherein said mixed solvent of step (d) com-
prises a mixture of acetone and methanol.

28. Use of a composition according to any one
of claims 1 to 9 in the preparation of a
medicament for the treatment or prevention of
dental plague, calculus or gingivitis.

29. Use of at least one phytosterol in the
preparation of a medicament for the treatment
or prevention of dental plaque, calculus or
gingivitis.
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